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(5) , 8J:tfl*Hi»(6) *liSi^fcv^, 
»Sr*«WtBa»»fc:'&*)*Tffl*S*ifctlHfc«(5) 

k. c^wtsi(5) fr&asflSftitwfcWBfciBfcT* 

ft»(5) ClffiWfc:JS«3*ifc8iaj»<6) <7)ffl(8)$r. ft 

6k*fc. iit^a»««XHfcH(5) kft{iJ3S(6) Offl 
(8) coaj^<OM*i3&»*aHR-r*fc«xo«)0*ilM»¥S 
(7) SrIStt. 

i mm 2) mmi wmm^imt-mnoi 
m^nx-s>^x . 

atbr - 9 -tfm. $ tit£\ mmim (5) k flitas (6) 

[ mm 3 ] ss^ig i nzKMmsn&m^mm 
mm&x-hix. 

m^nmmssmmizm t x memcs (5) t aaj » 
cw^«4] is«JB3tiaaoBBE«s»s^ifi<oa 

^TftWHHKS) fctt{iJ»(6) <^Si£«9#;tl>Ck 

c 5] mm i izimcDomtfrnzmmis. 

-3-r-f y^cio-rieij^ti-cfco, mew 1 )**. 
$ijw#a(7) BK^-yHC) frh'&toixm±m 

utb7-v7 mm \zws\ vc msmita (5) tuaua 

(6) <r)mmmn^t^mtth^(r>. 

9 z amt h w&mm&wmwmwx'h ->x.m 

£f!*<oiWiigR(3) . <Rtfiji»7-f;^(4) . me& 
(5) . *iJ:lflftaj«<6) *«£*fc*>fcawc, 
WttOJWr* 2 WW^HHB*»fc£Jft , C* tffftil 
(5 ) k. :<7)f«(5' ) *>6fflft3fc«ffltttittc 
«tT^bH(5' ) «f*gt«8SII^)«ai»(6) S-M?iJ 

Ks^i-rst^t. ift4>a»ffl««!ajsi(6) 



2) 1#fSI I FS-2 1 27 1 6 

2 

m. 

te2Sf^et&t£l^«3t#K(26)k, fMtSftfc 
Bt£0»&ttf&ft&(5) OlWERJga&fMt^iRjetl 

i»BIBtt¥a(25)S:l5Wts 

ttEW9»iW«*a(7) fcJ: OWBHtBWBBEtl 
20 WLffhtcO* 

imm9) mssiimmi) ±izmbWcT-9 

(5) . :BJ;tfft:a3&(6) Jdi. Stfi^coflifelSt^tt 
#R(f) k t'C^€. HGR ( n ) McomtBW-MBcom 
%.mmtfG(f)*H\ (f) (1-1, 2, 3. n) tlX 

mim^mmmmmmmmzn^x . 

ffBWbH(5) * lfflam8MHfctt(5A) kfflR ( n) fl 
30 <0fASWfc»(5B>K^«U. fHEl»BWHfc»(5A)«G 
(f)/R(f) k^l»«ftt$-^oJ:?tc«)Dtt. fTEttfaW 
ft»(5B)ti, Hi(f)(i=l, 2, 3, n) k$r*«ptt£ 

»(6) *»«UTl*aWt«(5B)i:«iai«(6) Offl 

(8- ) $r#o. cit^.offl(8- ) zmmmtt.®m 
o&mizmizmi. #^tB^(6) <ota*ii«o* 
i«w*RC7) izmmtx. 

mtame) frt><r>®ftT-9Z®miiijjtixtzK 

40 

i mm i o ] mm 9 ^tm<r>mmmmm 
G(f)/R(f> t%hft&*ftr>mtzmmHt%m<>)\& 
hwmm^mmt, its ztitzw&frh wnmm 

(5) *<*Jtt<Of5=5rS 28»m±co^S^S:4B&-rSfc 
<60lS5e€Srit»t«.^ffl»»#S(27) k 

•cPB/i^-rscja^ftfi^flus-rsk^fc, 
50 sw, ^<offlteftta»aajw#a»ai*»=j:o. ffliew 
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i ii*3i 1 1 1 mm i o {zimnmmmzsm. 

mmmw&7 < iv? tt) izV-xhM&m. z<r> 

mm\&? < >v9 (4)otH^G' <f) zxjitmm 
mit&wm&ZG- (f)/R(f) ttztmz. m 
m&mmy < w (4) coy-x h&t msMmnm 
(5A) n 3 &%m*t>mffltimmm.t imMmxn 

( II* Jl 1 2 ] II*JI 1 (ciBttattftEttH£$HBa 
«rE*fb»(5) tttUJ»(6) <0ffl<?)lO#PR4MLg 
tttfitt (6) flfflflfttf) 1 otf E P R 4 M Lft^ffiSrffl^ 

i mm 1 3 1 ik^ir 1 2 ki sk^k^im^jib 

(7) ai;&0l!lC8tt fcftfc 0 R@»fc Sr f&ltS tft (C, 

[ mm 1 4 ] mm 1 2 (usus^is^is^s^ss 

mimmm® y<w(4) t mmmtm m t t 1+ d 

#tu pR4«fi^T'jiiG^t. <aisi£g$aj. ins 
iim»ajtffv\ »=, EPR4<o*«agwft»(5B) 

[ mm 1 5 ] mm 1 2 tcism«is§vieiis±^s 
mmmmt&m <n* nrnt , * ■/ rffiaw** 

ffi<:£Jt«L. PR4MLt E P R4 M LiCD^Oi^ 

[ w*js 1 6 ] 1 2 izim<o®.%mm±%w. 
mmmx-h^x. 

im%£7V3—y < 1/ ( i+D) ) .oitzm^&z 

t(C<tO, PR4MLtEPR4ML<7)M#Cfc^TR 
[0001] 

im±<ommm] ^mamMim^^tsm 
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^?>fflst» ^-^t/n/x^^ (pr) tmitrnm 

^TjC (ML: Maximum Likelihood Detection) SrfflVVttS 
[0002] 

[fl£3lW>8«] H2 5 (a) ttfi&fcoBKr < *?8Ea<0 

10 (Cr-^^&Jiiil*. ^-y r-'2t;M<Dr-5-y?'N<9 
r - § . a £ V h y -y 9 frb<r>T- ? <r>\ 

atHBw» # ii^EUffs t 1 ?t r-^mm mm? 

iHMBftSrflttfc'w F I C 9 1 tlMISiiT^&. i 
«ys7 K I C 9 1 tcU h ? -y ^flfffl, V-yflffiL ^ x 

T. ^-^0Sft9Ofca^«#IIlS§9 2miiJffl®K9 3 

izk-yxz vmmmw z ti& j; 3 c =5: -> t v ^ h . 

20 [OOO3]025(b) litLhO J: 3 K«JSSii6«e* 

vvfc P R M L*SC fc RttcOUljST* 4 . 
[0 0 04] -^cTD+t'. ftt>Ha«&i<0tiPR4ML 
(A-^-v;U- L.X^>X • ^9X4 2rffl^Jt^^ai 

(Si) fcJLfrSft.*. «SKfc»fc LT»i 1 + D*»« 

m^hix. i-d» o^fbft^$-fflv^f-^^^tB 
[0005] fcfc'i-, aafttta^Eiifcfittft^-f-y 

(fc«loo«ftRCS"N«y K(c«t "JB^Lfcift 

lTJi*V\ <-CT\ #(b*5T'l±*^^raTO^ 
*tff53r^fLS . P R M Ut*- i"r)VV>Xi\<yxcr)9 

(mtwm) iz£ix&mtfm%hzbtf$Qt>i\x 
« 3 F2-4 1 1 9 2 5#) ai^, r «^iffl:tsSr-ir 

Ot'^b'fsP^XxA J ( "Viterbi Decoding System 
Including Variable-Order Equalizer" JfcHtn I^# 4 t 5 
287385^-) (CtttvC. lffl^btSTVN-^-v/U 
U^1?y^(7)^5X C ( 1-D) ( 1+D) » tfcttl) 

50 &ftn)£flj9S£, wcjstTb'^t'^ai§ffCoy7 
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[0006] 

*)is\sxx>xizwmthmim\£mziiVh eta 
n ic*f iximmwmzmn i . *m%hmmcD* 

[0007] *£t, ^s^iA'-^+^^^yxt 
mitftinmm ^m.mm&.mw<r)mmmizi5\\ 

[0008] 

[iiyi£fg#tf-4£#><^&] Miegw^^Bicti.*^ 

BflcOH 1 (DBBZ Wi 1 (a) t . *2 aJBS&Ea 1 (b) 
iz . « 3 0 2 Kij*f . *$MH0>» 1 VBBcom. 

agESH^awaiwiaBsii, hi (a) fc^-r«kat, 

WSMiLmW 1 ±(cB»Sft.fc'? r -* K 2 J: 0 
«H4S6B08SSH]»'C"A T . )9&flt4ailHII9B 

3 , mm&y ov9A. mm 5 . *s j:tmttni 6 £ 

ttKttC txmXk 5 tit5<lfc:««ES*i.Jt«iaj* 6 «ffl 

8 2r , < 4 oaj^sKaafflMMcfta 

UHtiiiA k LXtzti 1 oWW* J: 5 UzZ k «r 

[0009] *^Bfl^20»JBom§\IEIiS4^SO 
flHBMtt. 01(b) Cj^idC. HmffifM*l± 

muTftoT, ff4ft^iMits@8§3. mm&7ov 
t. rat^t*** 2mw.u±.<r>mmm£&x-z i>m 

[ 00 1 03 ^^JR30XHI^)BtMeiNI^HK) 
(UWfllfftt. H2JcjW J: 3 tc, SmiSfMft 1 ±WE 
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4. wm5. t3xvtin&&6*mi. n±m^mm 

W*tt*«R<f> kLTfttf. WftnflOffltBMtiBa 
E*SmttA { G(f)*Hi(f) (i=l, 2. 3. n) kL 

■c*fr6K5Ric»s^B(?5aiBE]BK:*jv^T . mm 

5 £ 1 ffl^ngmbS 5 A k «R n flOttlMHUft 5 B 
KJHMU WB»IHS5AU:G<f)/R(f) fcfctfcttfc 
#oJ:dK«U t*8WWfc»5Bli, Hi (f) 0=3. 
2. 3, n) kfr*«tt«r»oJ:3(cfl|fiR-f4k* 

io t . ««ismHbH 5 b «c(±tftm» 6 immtxmmt 
mmmm 5 Anmmizm husk l . e 

[00 11] 

xmm&mzmm tx . ^gti^K-^-tt-ciu 0 

0 BflM & JSt* $ ^ 4 Z k 3&fiflr v ^ k o d Si **< h 4 . 
[ 0 0 1 2 ] * LT\ «i«WHMfc • ^tHtsJifciT' 
*>4fcA. ffl«S*i=SrO^K^0»Offtfr*ffikSii:* 
iiti 1 ), MBm^wtijD^JfP^Sck^^Tv?) 

S/N^fS<1-4dk* 5 ^T'J>4. hbWt, WitS 
[0013] 

imm) UTmmmm^x^ftwnmtmmm 

Offifi*. WBtH0W<'t6fci6lc. Ell , II 
2 icfc(t4 k R MftfitttricliH tw^Srft L 

tKWi . M 3 J4*»d^» 1 ^WBM«0»Jfi & 

-fvvmimx'bh. m3iza\->x, nm%mm 
wx-SMWfu x9 . samemn. 4 

WStm&y 4 Ji>? . 5 a, SbJiWUB, 6 a, 6 b 
(i^ffiSg, 7m»0»i«WiPEI». 7 0JitJ]0#iX^ 
40 •yf"C£>4. \» H2tcJ:0a^f -f^^ 1*>&B£S 
*ut«^i«MB« 3 "CUIH* #1. fftJ*313i7 /U^ 4 T 
-/-f XBMtellfaWl. «-«$*lT4MiH5 a , 5 blCA 
^$il4. «HL»5a. 5 b^tffi^tt-tft-rnfiiaj 
?§6a. 6b(-A^]^il. ^fiWWtWJHtlS^A'f 
■yf-7 0t7J3Sit6. H OcomWlWlitt 
it^Hb»5a. 5bk^ttS6a. 6b<O»f«ifl)0 
# iSiJfflHHK 7 *>&*)«] >) V^Mfmtc «t X \iUx 
4. 

[ 0 0 1 4 ] o fc, ^1 OiatW-Cti, 2fflc0l? 
50 ftg5a, 5bkttaj»6a. 6 bk*«ift»ttixTi3 
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r-^/fifflRSni. (yUfcf', 3Htfl5a£;&aiS6a 
tin=l {77*4 : PR4ML) <F>Wit • «ai*fr5 
Ei»fc U 3HfclS5bi;tfta}»6bH:n = 2 (ffi$K?5 
*4 : E P R 4 M L) CDlHt • fir 5 ttlH 

mz>ztm&ttc&. io 

[0015] PR4ML (n = l) t E PR4ML (n 
= 2 ) cOWOSx^tCOV^TOBftW^HJllMi: I 
T, ^BM^iBUC 1 9 9 3^1 l^^ffcOl EEE 
<0«^m&0£$f£3iS2 9^No. 6 rpRMLtE 
PRMLSr^tft'^h'^tlitsj ( "Viterbi Detector I 
ncluding PRML and EPRML", IEEE Transactions on Ma 
gnetics, Vol.29. No.6, Nov. 1993) tCfcWtf&S-L 
tz. 

[00 16] m4liZcr>£mUlZimZtLtcPR4ML 
kEPR4ML<Dmm<Dtm$:^ti><7)X'h$>. 20 



m) y t . ®.%m®n®9 1 a t ozst 

mz-mmm® 9 2 x-n o . a c s e» 9 3 t\ 

0 ***#wl\ttK*ffV\ *»fc'hSv> (IELV%) ^ h 

'y^fcftJSUciKJgT-* (a-F) SrlfiteU 
BHfcll]»9 4mx F'J / 

<r>xhh. 

[0017] OT fc^-f Slii , ;«B5lcfflv tf: t' 

ttais * , fcawois 1 nmmx'b hms <o«f as 6 

a. 6b (&atf§6a£PR4ML, $tti$56b£EP 

mm 2a^nand«s) tam^^u: 

[0018] 

[*1] 



£1 ^SfeBflicj: i [sI»ta«ifflR!S^ 





(sate) 


(w) 




2 0. 9 5 0 


0. 7 5 




PR4ML (Perguson 7;l/^'J^A) 


1.19 3 


0. 0 2 


HPR4ML(Knudsonr;l/^ , J XiO 


4,655 


0. 1 7 




5.848 


0. 10 



*1. 2 « w/gate/MHi, 10 0Mb/s. Mtt*3 0K 

[00 19]&i3, PR4ML(CJ3VVC«L 1 9 7 2^ *iM:*H>TV**. ■ro«a»$>#0»4J:3fc. ffl^Wttaj 
2 CM. J. 7r-/vy«SU: r 2jt;\-j'+;u 

b-X-+.'yX^COfijigfij ["Optimal Reception for B 
inary Partial Response Channels", M.J.Ferguson, The 
Bell System Technical Journal, vol. 51, No. 2, Fe 

b. , 1972J (C*3*lT»&J:3&, t**t*isajs<o« 

ft#Srios^t2^ij^(t, *ai^rttr**fcJ6. 40 
rt»niB«issa[«tt50Mh/s fc uxttjr. us«?* s . 

[00 20] EPR4ML(Cfc^T(i. 199 1 

if-lZK. J. 9^-Y"/yif%m.Ltz rEPR4I«i 
A^ltiS^ilWXU-XH/H-'cOjiffj ["Dynamic Thres 
holdlmplementation of The Maximum-likelihood Detec 
tor for The EPR4 Channel", Kelly J. Knundson. GLOB 
EC0M'91,60B.1.1. pp.2135-2139. 1991] iZ^iXX^ 



[ 0 0 2 1 ] * L/C, 03«[IIBOflW*fltt-Hl-efl 
<OftiBS6 a . 6 b*«2HR3iiS«te*« 1/2 4: LTTSSSO 



§16 a, 6 btCfcWC, -ea-f^^C-g-^Tt; 

tttff a *fc j: o , mmm&®m& z t mm? 

M^mm.<nmsmxum.W) ^^mz^mthz t 
[ o o 2 2 ] 06 (a) immmm&nfs&twffi-h 

tcOX'h*). 06(b) (iPR4 M Lfc E PR4 ML-ril 

?n<rmt ■ ¥A&&com±£*itci>(ox°h<9 , ma 

atSflaa«ffi. «IW±HfBS/NS:5?LTV^. St^k 
H?5JK»i, 06(a) iZTrrTXoiz, TMrMB (tztzli 
tfO^-ftSSs^^'y Ft J: to^-T^tevv^ 
JB) CO^fflHTsotr-^cOt'-y hJSillJjTb fccOJtTso 
/TbT'^$^.&o «^FjT^S/N{S, *SL4D* 

[ 0 0 2 3 ] ftoT, 06 (b) <0%£\ ffltSft»«fS<0 
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LfctHfcS 5 at mm 6 a cO&OfttttfH < . f ftja 
±X'\t® 3 L fcSHfcS 5 b fc $Hti?s 6 b <r>®cr>m. 

»t^sa»s. i-Jt, i<osifg«££ 

kp $riItc[13^^L^I:Sg5ai:^aif§6a<7)ffl 

H-(b2i5bt^!±ils6bcOffl5rt)]0#x.ix(f. ffig 
S/N<Od£/h£<-fS.Ii:#T'£&. ^r*3, 06(b) 

OffiM W« t S/ N co^tt £ * -f i <0T'* l> . 
[0024] K^T-'-f X^^<7)lsJMJE!g^-g 
t l£*§£. 07 (a) iC^J; 3 fc, r 4 X? 1 <7)f*|Ji] 

t4«?A ! M^. ftoT. 07(b) K^tJ^Wifg 

w fit. wms.r, < h7v?&m £ttic. f 

ft J: 9 1 rtHt'{i0 3 (c^ UcSNfcfl 5 b b ^tiitl 6 b 

^LSI5afc«lffig§6ac7)ffl^iM^I)„ ( h 

7 v7 im ) <?)WMiT < Z7®\m®m>t>C0 h7-y? 

tit mrn^ z i tc <t o^z^mx% h . 
c o o 2 5 j *fc. m5.xmm®£.zmnt$>mfr 

hY- > ■ t'-y h • U3-f -f ( Z B R ) tf&fflS 
it'C^I.. dOZBRtli, 08(a) fc^-fi^c. r 

•y x ? i < o^cov'- y £>ix . V- 
aasA^s. 08(b) tc75-r^«ss^J:d(^ t-^ 

i L£t§£\ r<x?l mmztch 
lz%^ X S/N(i(K< %h . ifUi&jM&gtfitf 0 . 

/Nii08(w comu^Xo^i, &tz. z<nb%<r> 
mmmmmm 8 (c) t^-r «t a ic* s . 

[ 0 0 2 6 ] fit, 08 (c) tc^-f «fg-([MKkp 
«tOt l*ltlJT'li0 3 (1 7* Itzmtft 5b b &iti§§ 6b<0 

mzmmi. tux o i^(»]^-&wi;03(:^L^ 

-ltSI5 a t&ajH6 aOffl£2I*K1-|>. iOii^coV- 

hztizxn^^mxhi. 

[ 0 0 2 7 ] Jgfc , «fS-ftll^(i¥fIfiS (b7'V 
? ) 4>iSi*^Jg£{tT'3r< , 's y KO^ttK i i3E 
•fc-f & ■> 09Ji'\.. / h-^'^oi til,S*S^«Sco 
a^F-* iSLfcfc COT'S) 8ot. Rt«^tH^JKk 

1IHiS*4. fit'. F»*MHR»fcU 0 

9(3S?-flJ98*.filffir, (H5-y?{iB) fcr, ' £ 
0 1 0 KSftt J: 3 fcW9#£SJ»0»7 KiEttStfT*} 

[oo 28] *tj. zzxu. mw tixm 
mm®®.*)*-* mizmftzbK mnmmz 

tntkmi&bh . IrUlf. 75X4 ( P R 4 M L ) CO 



6 ) ftBfflP8 -212716 

1 0 

$dJ*5fiJ£5S? 5X4 (EPR4ML) tCJt^. 

iMfcX'&h. fit-, saor-^isasffo^K 

li^7X4 £ffli\ temcOT-mmZfrdmizlzlifo 
[0029] 4fe, *^Bfl«PRML<0AtBIS$ix6 

*wmm2<'mmmnffif8.$:jrsti>cr>x'h&. iom 
2 ontfeuy*^] 5 tc^ l Jt* i <oiatff!i«a^«s* 

<0fc». i3tSU:«i^ffi5a, 5b AMI 
tftM-ft"f l> i t ^t* 1 1> . f LT. mm^ea, 6b 

jiiwaa^RKssKtss - waj*MtcMMfcRJt4>n. 

f VftjltfW •) #xiPJfflllH]SS 7 K J: oT«J 0 »t> 6« 0 
fxx-f •yf•7 0^^«il$^^TV^|,. 
[00 30 J 01 2liCOB«BT3fi*flS*5' 5:^7^ 

i<OllJfi0l|<Oh7yX/N'— *T)l- 7-(>V?\L -Wt 

20 <o h 7 yxrt—Viv -7 4)V9b nmz, e-y hmm 
wvTMm) mmmnmmmmi. mm 

m 9 -y Tffimth tz#><r>%M.$s 2 2 . SV'f ft-Wl 

<nm.\&-i)*siL%mz>tz#>ntm%i2 3*mixu 

*. f L-t, iO«ti«-CJ4J5(c. ftlf'iiO@S<0& 

ftTV>&? •yr^f!(T-7';U2 4*<iS(t^TO§« i 
•v7'^IS:x-7*/U2 4*^C0^ ■y7mii#St£SS 
2 2twA7J$iis 01 lC^U^0#i.$W[s]K7^ 

30 3ftTSt*S2 2fcJM.4>*l4. 

[003 1] iO^ >y 7*fl«{iia»BB^tT^r< , S 

S . 0 1 3 (10 1 2 W g fPTSSHfc 

ic . f m'ti0MW&>ffl&zm$t h ®wcmr--f)v 
25b. zsmmmmi 2 6 1 . * ? rffian-s eib 
2 7 1 * J istt c,tiT o « . zasustf»0K 2 6 mm 
40 is 2 3co^-fttti7jt mmf—y>^2 sp^Bm. 
Bb^-mmtmnix? •vr&mm®® 27 izm 
h. 9 yrimimm^2i\i.z<r)mwmbcr>-mm. 
mzxr)? -yTimzzm. sss u. smis 2 2 ten?] 

i<0i3t» i<9HfcWt*li*BB22. JpWSs 

2 3 . zaiasn«ig»2 6 , -y rffiattjniiB 

2 7#PB^-r£tML-0^. ^^>T. 01 ItCjftL 

few *) &tvmm 7 *» 0 #i«fl»fi^»c i 0 . 

g ®mr - v > 2 5 *» itt S *i* B S: W ■) # 

^. I. i t fc«t >) , ?m.<nmzmt$h z t mmb 4 

50 4. 
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( o o 3 2 ] t z bx\ *i&mt»\t i f-y mn<m 
EBflasDtLt. A-vA-^^^y^seo ( i + 

D) » «Wfctff3iBBWk»K:«^T, WftMWH* 
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